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(71) We. CQMPAGHXB FRANCA! SB 

OSS PBTROLBS, a French corporate body, 
of 5 rue Mtch*i-Ange, Perls 16 erne, 
France, do hereby declare the intention, 
for which we pray that * patent 
may be granted to us, and the 
method by which It b to be performed, 
to be particularly described fa end by the 
following statement: — 



Forthermore, it Is essential to ensure a 
perfect seal round the flexible hose so as to 
avoid the considerable danger if an eruption 
occurs; 

According to one aspect of the present 
invention there is provided a method of 
exploratory driffing comprising drinieg a 
tole mo^dfaw a tobmg eroand me^att 
of the drifted hole sbtuiltaneoosly with 
drflllag oJ the hole, the tuba preventing 
caving tnof the strata and mgresT of water; 

According to another aspect of the 
present invention there Is provided a 
method of exploratory drubng comprising 
driffing a hole by pasting s drilS^ccol 
downwardly through the earth, mouSma a 
tubrne around the well of the driUcdhoie 
simultaneously with the downward 



oavfngin of the strata and ingress of water. 



The present invention is concerned with 
exploratory drUHag cad Isj javtfeoJar to the 
protection of e drilled hole agemit caving 
m and ingress of water. 

Known methods, in spite of die progress 
achieved, all have the common ehsrae- 
lariicc of protecting the drilled nolo against 
earring in of the strata passed through by 
ttienas of tubes which are sent down as the 
drilling descends. This type of protection 
which is costly, due both to the thne 

known as rotary driffing metboSi are em- 
ployed, because of a loss of power, due to 
rubbing of the drilling tool drive shaft 
against the walk of the bore hole, is added 
to the above disadvantage. Thii loss of 
power may be considerable became this 
shaft may be as much as several miles in 
length. Furthermore, when the tooJireoiriro 
changing It is necessary to rasa the drive 
s haft; which comprise* lengths of rod 
screwed one Into the other, and unscrew U 
thus met eating the cost price of this type of 
protection. 

the method of bore-hole drilling called 
•flaxtdriUmfiT achieves a net advance over 
rotary methods because the drive shaft at 
replaced by a flexible armoured hose for the 
tool driving motor and the flexible hose can 




* on the surface, Instead of havina a 

large stock of pipes always availsble, which 
w W»blad one to the ofter as drilflng 
^SaWe*' tt **V oll fr aw5C *»ry to have 



evaQ 



a stock of i*^Mftt g materials 
which ere tipped into appropriate tanks, 
from which they are led into a tubing former 



be wound up or unwound by means of a 
drum. In addition, the apace taken up by the 
drilling platform can be reduced in size. 



"♦"■"I iwuuriu v*ui cm rBOOCCQ JUL Hm V 

Howaver this method does not d^mense with 
the need to protect the drilledhote using 
steel tubes to prevent caving in of the itretaT 



conncetod with and above the drUSan root 
By use ofj tins method the strata atTSt 
supported inunedlstely after drJUina, 

The portion of tubing la the procesi of 
behuj moulded may ba protected Irom the 

bow * W <- moulovl 
below it. Thuj enables the tubing to be ef- 
fecth^y protected during its mouldins 
process because It is enough to ensure that 
the alcove former and drilling tool holder 
are effectively sealed for the tubing former 
to be protected from the strata and, as a 
result, all water J — — 
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According to a farther aspect of the 
present tovcntton there b poMdod ep. 

cwupristo'' C T^riSSL lhS »<thod 
partiog body for mppocttag the dHllma too? 
5.?°% te *■ tool end Imminted 

S^Tt J?t S pp ? rti y^2*» • tubing former 
an jmid body for forming the tofitnf and 
bsvmg an fatfeettoa xom at hi to «or end and 

exnmrim only, with reference to the ao- 
conupanyiag drawings. . 
In the drawing*: 

F^uie^ii a dU^inmatio to cross 
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20 of a machine 



low pert of na enbodimS 
aoeordiqg to toe indention; 

•-TtoeiSi 

Figure!; 
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l^ure 3> a dmannamatto Ttow toerai 
wotfcsj of apertoffetttefctoe of Figure U 
. „ F ^ ll g 5* 3, 4 and 5 are dfammaatte 
^ttoa, of Che meaj-^oled^Sf toS 

Figure 6 t* a dlacremmetic lOnstratton of 

FJaure 1; and OT 
Figure 8 k the diagrammatic fUustraitoa 
^".^J 500 ^ for ccmtrolltog the 
detceiit of the machine of Figure 1. 

^ , ^ i S e J^ tt J? iiaa * 'notor 1 driving 
■Te^tobledrflltoca2e^^tti*m.ybeS 
turbine or an electric motor. It Is towered hv 
mesas ofj a flexible hose 3 or storikr mease 
wslde wttoh ire fitted all the circuits 

drill a»d for mo^d^au^tol^^^ 
jwemly overcrowd the drawing, oaly an oil 
^Jffffd 23, a mud drtdi 4, a ginrfe 
material feed circuit 5 for nKmldmg a atom 
6 and a single material reed circuit 7 for 
moulding a tubing fl are illustrated. 

These various circuits are placed under 
Sf. 00 ???? ¥ * 00 tttrol ^ Wow which a 
body 10 fe located I carrying two Inflatable 
ST^i 1 U £ g- SWe ll, fast with body 
10, enables all the eoulpmont illustrated to 

S? * ftor ™»" iMhereai alecve 

seM^lS^**?^* slides with the 
saidcrlmder up end down body 10 by means 
of seanngrlngs 13 and 14. thnaensbing tool 
drh^ motor 1 and all the e ^Inmemto be 
mW after mflatlon of atos>elZ 
The cqurpmeot tor tusking (ho sleeve 6 

and 16 prorlded with heating element 17 
and 18 and foJeofion^ST iTSud 20 

l^&lJTtt^Z** materials for 
making the tuning 8 through circuit 7 and 



fcrmakfag sleeve 6 through drouit 5. 

The material which it used^mOina 
SJj'jJW * Ba ?3 or cementtype 

™ eaample, a resistance to com- 
pression greater than 2,500 ban and a 
ro^ancetoteactlon greater man 700 bars 

bantonliv rain tg injected at « prararToI 
apprpxlmrtely 30 Imi aborc aJ»iirasni£ 

■ ring 31>> vWci a ootffcg 

»™5PoWri«a<)B lath. ^}*^b«S; 

■Jjjy" P°lyw»rltttto* „t (be injected 

Sum 6. fat tho enunple cborau. U ■ 
>Hle<m« eUitomw w*rfT<trafaT awn. 

by the cfl circuit 21 To raw th. toStab* 
•BAfljrdrfba, writi IS ud 
^.^5!? , ,'- Upp, ? cl^cru,,, ««* *» «nafa tt» 

'Te?££ ? ^^^«^^ 
ae e there li on the surface one Unk 24 

^ tor the preparatton of^mT baste 

cme tank 25 used for the 

vacuum 
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material and one lank 25 » 
V«2Z**F<* ** hardener. A vacuum 
pressure ^vlce illustrated diagrammatical 
SLS 1 ". 36 • MU,tSi «a»t tomes tVcm the 
material are extracted. Mixer 27 b designed 
to ^ogenJac the resin base essemb^! 
*^J* element 2a Tne^S 

r^.^^^ fe^ed to huwase the 
r esin s meohenical properties and Its 
thermal conductivity. It mar be tar 
^pk, c of e meUlfic nature^ * ' W 
- 25» used for the piwparatton of the 
vSum^mesaure^iS iMnc ^a^acr * 
cc«^enrjc> 29 & hardSefftS 
cxtTactlcm. and a heatmg element 30. 

Pump. 31 and 32 m me^g pumps 
lacorpomtod to renin hose 33™ nVtou^ 
?«^J*>*» 34. Safety salvos 35 and 
eaeMtoga retnrn to be mede to tanks 24 and 
25 respectively to the event of abnormal 
pmssero In flexible hose 3, ato^Justodto 
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nit the drilBng depth thus ensuring an 
m]e*tkm prtwure tor <he resins «t fo ™ cr » 
IS 'sod 16 which b 30 bsrs higher then (bat at 
the bottom. Flexible bout 33 and 34 mro 
healed thus ensuring thst me vtaosUy of ihe 
msterial is not lowered. A *slve 37 enables 
the introduction of hardener into a tteuc 
mixer 38 to be Hopped. THa aBows static 
mixer 38 to bo drained of hardener, b the 
event of a temporary stop> drilling, before 
valve 39 , which controls the feed of red* to 
mice don zones 19 or 20, according to 
whether tubing 8 or sleeve 6 ii being made, 
it dosed. It will be understood that two 
tuembHe* exist cianler to that ihovn In 
Figure 6, one for the cleave 6, the other tor 
the tubing 8. _ 
Thai H wiU be nnderf tood that circuit; 5 
snd7. muttreted in Figure i ? each comprise 
two ahenneli, one fortbe redo and the other 
for the hardener, the channel for the latter 
being provided with a valve inch as 37 
located on the Intel aide el a static mlxec 
such ea 38* likewise, reiver puh ■ 39 
control the flow of each el die resins and 
they are located one in channel 7 near la- 
lection xone 19 and the other In channel 5 
near injection rone 20, 

The advancement of drilling and the 
forming of tubing 8 and to sleeve 6 are 
carried out at Illustrated dJaaramntancallv 
In Figures 3 to 5. In Figure 3, sleeves 11 and 
12 am illustrated deflated end inflated 
respectively. Sleeve 11 U fast with body 10 
and descend* with body 10 a* a result of ou 
pressure, in the general circuit exerted 
on piston 40. met with body 10. uader toe 
control of control unit 9 (Figure 6). Oil 
uniartofl the top pert of cyiud** 42 via 
<nrouit41 pushes the piston down, aleeve 12 
rcWnlng firmly applied sgiUnitJubmg 8 by 
pnvioeamflation of the steeve. Thus, at tool 
2 progreme* downwards, body 10 descends 



deflated to enable It to take up a lower 
position as the result of mjectton of oil Into 
the part of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
be ensured by an electrical Impulse from an 
end of stroke atop 58. the impulse being 
transmitted by wire 61 to control unit 9, 
Ann 8. As solenoid flap valve control 
drcuitt which control hydraulic feed to the 
kydrauoc rircuit* are well known, details of 
the various circuits ensuring inflation and 
deflation of the sleeves have not been 
Illustrated. Tims, during a period of time 
which may be vary short, sleeve 12 moves 
down to slower level as that whan the tap of 
cylinder 42 it close to piston 40. all that is 
necessary it to apply oD underj^seurc once 
again Inside sleeve 12 and release the 
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pressure inside sleeve 11 to return to the 
mWal conditions ilfcstritcd in Figure 3. For 
this purpose en end of stroke stop 59 rosy be 
ledwfdch 



wv » -t, rt ,„ _ releasing „ 

wire 60 to control unit 9 (Figures 1 and 8). In 
Figure 8, then, are found the oil circuit 23 T 
rcsm suppiy circuit 5 and 7 and mud circuit 
4 comprising a down chancel 4a end an up 
channel 4* hi sone 2% Fiance 7. 

A high pressure pump 45 suppBee the oil 
necessary to taunts former* 15. 16. tbWdl2 
and sleeves 11 and 12. A first circuit 43 leads 
to controls CIS. C16 end C22 for mflatbtg 
formers 15. 16 and shield 22. In the same 
way e leooad circuit 44 leads to oontrolt CU 
and C12for sleeves 11 and 12. The assemhW 
of dreults 48, 49 end 50 controDma controls 
OS, C16, end C22, and drouhs 46 end 47 
controlling controls Cli and C12 ere placed 
under the control of me general control 51 
for advancing or stopping the forming 
machine and to conswroonee piston 40, the 
movement of which depends on the oil ted 
ilt 41. ser 
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relative to sleeve 12, Former* 15 end 16 fast 
with body 10 also descend and, during una 
movement, a certain amount of ream ii 
extruded m sone 20 to form sleeve 6. the 
resin gradually polyinerlsioa In me regions 
of the heating element 18. whereat resm 
extruded m zone 19. me flow of which Is 
different from the resin need m the making 
of sleeve 6, polymerises near faceting 
element 17 to form tubing 8. It is of course 
understood that the quantities Injected ere 
in proportion to the downwerd progress of 
the tool and the thickness of the respective 
sleeve or tubing. For example, the sleeve 6 
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maybe shout 10 mm thick end me tubing 8 
about 50 era thick. The control unit 9 
control! the supply of reams. 

The tool continues to edvance downwards 
until piston 40 reaches the bottom of 
cylinder 42. Figure 4> This leads to (he 
immediate inflation of sleeve 11. Figure 5. 
which holds the body 10 while sleeve 12 is 



vis circuit 41. Circuit ... „ - 

C42o and C42* controlled by control 
channels 62 end 63 from the general control 
51, enables, vis channel C42s, the drill to 
edvance downwards and the sleeve 6 and 
tubing 8 forming machine to descend 
simultaneously, and enables, via channel 
C42*. cyBnder 42 to descend after deflation 
of aleeve 12. Wires 61 end 60 transmit the 
tmpuliel sent out by the end of ttroke stops 
58 and 59 to the general control 51 in order 
to control the entornatlo setting in motion of 
the inflating and deflating apart tlont for 
sleeves 11 and 12 via control channels 46 
end 47. The mod circuit 4 Is else pieced 
under the control of controls CE» CP and 
CO for three valves E» F, O (Figure 7), these 
controls being placed under the control of 
control unit 51 by channels 64. 65 and 66. 
Valves E and F mar be closed m the event of 
me forming msehme being stopped or due 
to detection of a high pressure rone by 
detector 53 coupled to control unit 51 by 
C53. In this flhutration, the sone mdudmg 
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the tube mating manTiine, mod tbe Inflatable 
sleeves, bu been, indicated by the letter Z. 



the bottom of (he drilling. "Thus 
retractable fool 2» during tta descent. 
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^ noul^ ^ been indented by vances tta head gradually downwards In a* 

the letter M. As far mi the mud circuit b tubing mnd cute a wall in a truncated shape 

~ 4 ~"» Hurt it is fed In br untU meeting in with the protecting item. 

returned by channel 4o Thn truncated ihspo muting may aftnr- 



concerned, it fa 

flggj bl e borne 3 m . „ _____ 

in ennelar tecthm A. Supply cjrcurti S mnd 7 
for resins and hardeners are placed under 
flu control of controb C35, C36 and C35, 
C36 as well as controb C37 and C'_7 
controlling valves 37 for the hardener 
circuits and C 39 end C '39 oc-trofjmg valves 
39 for Dm reams supply. A channel 54 
eo-nocti control unit 51 to controb C3S to 
C*36 thus bringing the ruin flow-under • 
control relative to tbe speed of advance by 
any desired method, channel C53 ako 
enabling this Bow to be brought under a 
control relative to the pretiare exbttag at 
the bottom of the drilling tremaaattted by 
pressure tensor 53 by any desired method, 
Control unit 51 b operated consequently 
from the surface by fine T« 

In addition to theee controls, a dotted fine 
CS3 has been iUuttrated to Aim a apodal 
connection the object of which k to aand a 
signal set In motioa by very high prcniure or 
an eruption. This signal by means of 
ooonecfian 55» enables the flow of resjna to 
be stopped end heating of heating elements 
17 and IS of formers 15 end 16 to be 
switched ©tf, by mfttm of connection 56 for 
controlling the closure of the mud circuit 
valves B and K mad by means of ""rMnwtira 
57 for controlling the Inflation of sleeves 1 1 
and 12, with the object of locking the 
machine and proceeding to Insert a cement 

these various circuits can be of any 
form and as they are not part of the in- 
vention insofar as the application of the 
units, which can be obtained from trade 
sources* b conxxraed, .ft has not beam 
deemed neceasary to illustrate In detail 
each oontroL whose stnjcture may take any 
form. The control of renin flow units such 
flows to a rate of Increase of 10%. Thus, 
even if the bore hole passes through an 
underground cavern which may be present 
in the strata, the increase hi rosin flow will 
only lead to a flight increase m sleeve and 
tubing thicknesses hi the region of the 
cavern. Again it will be noted that ftfj^g^ 
such caverns are ususQy filled with water, it 
is always possible to make the sleeve 
becstuse the material thereof fa selected to 
be able to polymeries In water. As the tubing 
b protected by the steero, the tubing can 
cdD be m ou l ded normafly. 

If drilling must be Interrupted, die flow of 
hardener is stopped by means of verves 37 
and the resin cficuJt* are drained of her* 



WHAT WB CLAIM IS*-~ 
t. A method of exploratory drflBng 
comprisiitg drilling a bole and moulding a 
tubing around the wall of the drilled hole 
sbnuiuneonsry with drffflng of tha hole, the 
rube preventing caving in of the strata and 



If diOBag recommences, a start fa 
made by machining the Inner wall of the 
bottocn, part of tbe tubing e few yards above 



ingress ol water* 
2. A method of 

coenprhung drifting l , _ 

OtilBng tool downwardly through the earth, 
moulding a tubing around the wall of the 
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natively be carded out by aboriag sleeve, 
tab sleeve being located just above the 
dxfiflng toot If a cement plug has been 
poured, it b broken up by means of the 
drilling tool, the pressure at the bottom 
befog contained by the clamps on the 
machine tbe convention! way. When 
former 15 reaches the point where the 
truncated portion commences, resin b 
injected without Hardener tfaui forcing out 
the mud, then the controb are set for the 
feed of hardener and rcabu While the 
m e nhhte b descending end as soon as 
former 16 reaches the bottom end of the 
truncated oooe, the controls are set for 
forming the outer sleeve. In thb maimer a 
perfsot Joint fa made between die earlier 
tubing and a new section of tubing, the end 
of tbe new sleeve being held between two 
truncated layers of tubing resin. Thus tbe 
machine constructed enables a perfect 
tubing joint to be made after an in- 
terruption* 

It fa sett-evident mat the thennoluudenlng 
materi&b which may be used to form the 
sleeve and tubing can be of any sort 
provided that their mechanical properties 
are sufficient to take the place of con- 
ventional tubing. Thus the invention es> 
compasses the case of forming a tubing B 
without making a sleeve 6. 

In addition to the above-mentioned 
aooUcatioTM, that b to lay bore-hole drilling 
with simultaneous fecnung of mbing con- 
tinuously, the stopping and the restarting of 
the downward advance, the neechlno can 
also be used to make the internal sleeveing 
of tubei even tf filled with water or to make 
the Internal ilesrlog of e punctured or 110 
completely coddbed tube, 

many, the controb for advancing the 
tool downward, by means of sleevos fl, 12 
and cylinder 42, can be reversed to retain 
the sjsambry to a desired depth, es for 115 
example when restarting the tubbg process 
with the ob{ect of connecting it to the 
' fi * ^ fanned portion. 
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exploratory drilling 
bole by pasting a 



125 



driUod hole simultaneously with tha 
ffwnwerd movsment of the drilling tool to 
P« w "t <w>g la of (fee strafe naa^groni at 

9 fV"^ *V drilling tool fe eangmded 

pfciTOt reUtWB movement between Che 
expandable member nod the labia* and a 
tone It exerted between me stationery 
10 expend^ member end the drilling taolto 
oeoae the drilling tool Co progreef down- 

15 £!F!?i dn ! b ? "trttcHng mouldeblo 
materiel therefor from nnmieetionaone 
•round the w«U of the driSed hofe. the 
njegggn none being gradually moved 
downwardly parallel to the drillng sij*. 
20 * A mcrihotf aoa5dfcg to cmmi 3* In 
wttjh the moukJable material isTfcermE 
Inmfenmg materia] which b heated after 
ertoalon to harden the extruded tftbln^ 
A > Mtnod aoeoidm* to datm 4, it 

Sf^hS^ a ^^^? riw 

6^A metood according to any of tha 

3D k3T° ^tl^5ne?m?wa!l ofSSj^J 
30 hole prior to moulting of the tobfaa™ 

7, A mettiod eooording to clami 6, la 

S^S^i!^ ^.fS?^ fa carried 'oS 
£ extrndlAg mouMaUe material merefor 

33 drBled bote, the Injection none bimn 

itn 8 \A_ m *. tfa ? d »<»ordmg to aimer endm 6 

SET Ji2?& Sf* thereof 
A me$od aooording to ohdm a. m 
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MX A method 
to 9. in whioh thai 
carried ou 
particle*. 

* \ X A A****) 0 * according to any of claims 6 
to to. to which JhXrntmof ^ 
jeeted material* are controlled so m to 



to any of claims 6 

ig of the above b 

worn rock fragments or 



and mounted below the ■tnWtS J»d*1i 
tat mfktable annular ri^^^he" 
body , a second inflatable annular slam 
"^Wyeoajjed to the body, ahydmmfe 
Jack to control the xnoremeot of the^eooud 75 



former, 



..14. A raacMae icwdfa to «Mim <4*b* 
oa«Jd body and potttToned brtowtiS 
S&SLI^V *! to** "ad. tod«W 
* m«clAw jweordrng to any of claim* 



90 



lo calm 13, In 
winder ooofino 
none and 



'-^7~r.~*~" M " H miW wooiroiieo so as to 
„ J^r5 m A C ^ Mlt of both tubing 

5^Lj^? ***** P**ring through *Vmv 
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16. A machine u*^™ 
which the «bmg 7£mJT_, 
peani between the Inieodon 
heating means* 

i A?: ^^Sf^f to W of claims 

i1**ti 16, 4,1 which mid Tbody carries aato- 
»«chl hmn^iatdy Slow 
me m^tkm rooc of the sleeve foVmeT^ 

* a A wxwdhv to ommil3 or 100 

any of chims H to 17 when dependent on 
tawWch the secoifffiebta 
«ffw fa monnted on a eyBnder (he eadirf 

cyhndrloal portion of the bod* thT hrSU tnc 

S^^if^two annoUr ohamberaTmlBt 
ud outlet orifices tor feeding oflto «S 
chambeo being providedL* WWd 

12 2 'in ?f 0 ^!P :ofdta « *o nny of claims 1 10 
13to'l9SSt ao0orthl « *> tov of , 




jduit t» oldm 20, 



the 



3? 



pre* 
drill 



In Use bottom of a bote bdng 
.—J ed tad Dor continuing fho flow ox 
moulding material . . 

22. A machine acconDw to data 21 
5 when dependent on claim 19* In which said 
control nicansb adapted to act on re c eption 
of an impulso from the pressure sensor mob 
that, when the pressure sensed by the sensor 
exceeds a pretfetersamed velne, said control 
10 means cansai dmdattfatyoimudtofhedrill 
tool and to slop, both the sleeves to taHnta, 
fee or each hardener delivery valve to done, 
the ox each detrvcry valve for the moulding 
material to close at the outlet from the or 
15 each static raiser once the mixer has bean 
drained of hardener, the switching off of the 
or each heating element circuit and a halt to 
the machine's progress downwards* 

A machine according to any of emfans 
20 20 to 22, In which said control means in- 



cludes means for automatically setting in 
motion the Inflation of foe first sleeve 
deflation of the second sleeve enjl its 
descent under the control of a first end of 
stroke stop in said hydraulic jack, a second 
end of stroke itop betug connected to means 
for setting in motion inflation of the second 
sleeve, deflation of the first sleeve and the 
Effing of the other annular chamber In said 
hydraulic jaelu 

24. A method of exploratory drUHng 
substantially as herein described. 

25, A machine for exploratory drBBng 
substantially as herein described with 
reference to the scoompaaytng drawing*. 

A. A* THORNTON & CO., 
Hbrfhumberlaud House, 
303—306 High Holborn, 
London, W.CX 
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